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You are provided with:
· 2g of solid F which is an Organic acid H2X
· Solution J which is an aqueous Hydroxide of element M (MOH). Solution J was prepared by dissolving 8g of solid MOH in a litre of solution
You are required to:
i. Determine the solubility of the organic acid , Solid F in grams per 100 g of water
ii. The Relative atomic mass of element M
Procedure I
· Fill a 50 ml burette with distilled water
· Transfer the whole of solid F into a clean boiling tube
· From the burette, add 2cm3 of distilled water into the boiling tube
· Heat the mixture on a Bunsen flame while stirring gently  with a thermometer up to a temperature of  75 ºC
· Cool the contents of the boiling tube as you stir gently using the thermometer. Determine the temperature at which crystals first appear and record the temperature reading in table 1 below. Retain the mixture for the next procedure
· Add 2cm3 of distilled water into the boiling tube. Heat the mixture on a Bunsen flame while stirring gently  with a thermometer up to a  temperature of  75 ºC
· Cool the contents of the boiling tube as you stir gently. Determine the temperature at which crystals first appear. Record your temperature readings in table 1 below. Retain the mixture for the next procedure
· Repeat the procedure two more times each time adding 2cm3 of distilled water to a maximum of 8 cm3. Record your values in table 1. (Retain the mixture for use in procedure II)
	Volume of distilled water used (cm3)
	Temperature at which crystals appear (ºC)
	Solubility of solid F g/100g of water

	2
	68
	100.0

	4
	58
	50.0

	6
	36
	33.3

	8
	29
	25.0


6marks
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a) Plot a graph of Solubility (y-axis ) against temperature 				3marks
[image: Scan]
b). use the graph to determine the solubility of F at 55ºC                 			1mark
………………………………………………………………………………………………
Procedure II
i. Transfer the contents of the boiling tube into a clean 250 ml conical flask
ii. Rinse the boiling tube with more distilled water and transfer the rinses into the volumetric flask
iii. Add distilled water into the flask to make 250cm3 of solution. Label this solution as Solution D
iv. Fill the burette with solution D
v. Pipette exactly 25 cm3 of Sodium Hydroxide Solution J into a clean 250 ml conical flask
vi. Add 2-3drops of phenolphthalein indicator and titrate against solution D 
vii. Record your titre values in table 2 below
viii. Repeat the procedure two more times and complete the table
Table 2
	
	I
	II
	III

	Final burette reading(cm3)
	20.0
	20.1
	20.2


	Initial burette reading (cm3)
	0.0
	0.0
	0.0

	Volume of solution D used ( cm3)
	20.0
	20.1
	
      20.2



4marks
a). What is the average volume of Solution D used 						1mark
 = correct average titre //  = 20.1 cm3
b). determine the number of moles of solution F used given the value of X is 88 (H=1)	2marks 
RMM of H2X = (2x1) + 88 =90
Moles in 250cm3 =  = 0.022 moles
Moles used =  = 0.00177 moles or  = correct answer
c). how many moles of MOH were used in each titre?  					2marks 
H2X (aq)	 + 2MOH (aq) 			M2X (aq)	+ 	2H2O (l) 
Mole ratio 1:2
Moles of MOH used = answer in ( b) x 2 = correct answer
0.00177 x 2 = 0.00354 moles
d). determine the molarity of Solution J. hence the value of M in MOH (O=16, H=1) 	2marks
 = 0.1416M OR  = correct answer
 = 56.49
MOH = 28.24    M + 16 + 1 =56.49 Hence M= 39.49
2. a). You are provided with solid G which is suspected to be Sodium Chloride. Use the chemicals and materials listed below to illustrate how you would confirm the solid is Sodium Chloride
i. Aqueous Lead (II) Nitrate
ii. Bunsen Flame
iii. Distilled water
iv. Glass rod
	
	Test description
	Expected observation

	i. 
	Add distilled water to a sample of G and shake
	Dissolves to form a colorless solution

	ii. 
	Dip a glass rod in a portion of the solution formed in (i)
and place it on the non luminous flame
	Bright yellow flame

	iii. 
	To a portion f the solution , add 2-3 drops of lead (II) Nitrate and warm 
	White ppt which dissolves on warming


3marks
b). Carry out the tests described above and record your observations and inferences in the table below.
	
	Observations
	Inferences

	i. 
	Dissolves to form a colorless solution
	Colored ions absent 

	ii. 
	Bright yellow flame
	Na+ present

	iii. 
	White ppt which does not dissolve on warming
	Cl- Absent


3marks
c). to about 1cm3 of the aqueous solution of Solid G, add 2-3 drops of Barium Nitrate solution
	Observations
	Inferences

	White ppt


                                                                1mark
	SO42- , SO32- Or  CO32- Present

                                                                           1 mark


d). to another 1cm3 portion of the aqueous solution of Solid G, add 2-3 drops acidified Potassium Manganate (VII)
	Observations
	Inferences

	
Purple acidified Potassium Manganate (VII) is not decolorized

                                                                1mark
	
 SO32- absent                                                                    
                                                                    1 mark



3. You are provided with solid V. Use solid V to carry out the tests described and record your observations and inferences in the spaces provided. 
a). Using a clean metallic spatula, ignite a portion of Solid V on a non luminous flame
	Observations
	Inferences

	Solid V melts and ignites with a sooty flame

                                                             1mark
	Unsaturated organic compound/ high C: H ratio/ High Carbon content/ long carbon chain
                                                                    1 mark


b). i). Place about ¼ spatula end full of solid V in a clean boiling tube. Add about 10 cm3 of distilled water. Warm the mixture until boiling. Divide the solution formed into three portions 
	Observations
	Inferences

	
Solid Dissolves to form a colorless solution

                                                                1mark
	
Soluble organic compound/ Polar organic compound
                                                                           1 mark



ii). To the first portion, add 2-3 drops of Acidified Potassium Manganate (VII)
	Observations
	Inferences

	Purple acidified Potassium Manganate (VII) is decolorized



                                                                1mark
	

 or  R-OH present
                                                                           1 mark



c). i). Describe a simple chemical test which can be carried out to test for OH group in a solution of V
	Test description 
	Expected observation

	Add 2-3 drops of acidified Potassium Dichromate (VI)


                                                                1mark
	acidified Potassium Dichromate (VI) changes from orange to green

                                                                          
                                                                          1 mark


ii). Carry out the test you have described in c (i) above
	Observations
	Inferences

	acidified Potassium Dichromate (VI) did not change from orange to green


                                                               ½ mark
	
R-OH absent
                                                                          ½  mark
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